Regulation of [(3)H]MPP(+) transport by phosphorylation/dephosphorylation pathways in RBE4 cells: role of ecto-alkaline phosphatase.
The aim of this study was to investigate the role of phosphorylation/dephosphorylation mechanisms at the blood-brain barrier (BBB) in the uptake of organic cations. The experiments were performed using RBE4 cells, an immortalized, rat brain microvessel endothelial cell line, an in vitro model of the BBB. The modulation of the uptake of 1-methyl-4-phenylpyridinium (MPP(+)), a model organic cation, at the apical membrane of RBE4 cells was studied. Agents that stimulate protein kinase A, but not protein kinase C, produced a moderate inhibition (approximately 18% reduction) of uptake of [(3)H]MPP(+) by RBE4 cells. Okadaic acid, an inhibitor of protein serine/threonine phosphatase, did not affect uptake of (3)H-MPP(+), but the alkaline phosphatase (ALP) inhibitor levamisole markedly reduced (3)H-MPP(+) uptake. The activity of membrane-bound ALP expressed on the apical surface of RBE4 cells was studied at pH 7.4 using p-nitrophenylphosphate as substrate. Kaempferol, progesterone, 3-isobutyl-1-methylxanthine, all- trans-retinoic acid and iron stimulated ecto-ALP activity and uptake of [(3)H]MPP(+) in RBE4. Orthovanadate (a protein tyrosine phosphatase inhibitor) markedly inhibited both ecto-ALP activity and uptake of [(3)H]MPP(+) by RBE4 cells. In conclusion, these results suggest that apical transporter(s) of MPP(+) in RBE4 cells may be under the control of phosphorylation/dephosphorylation mechanisms, being active in the dephosphorylated state. A physiological role for ALP in the modulation of organic cation transport in the BBB is suggested.